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Many elements of engineering structures, in particular, those which carry moving loads (a track structure, a contact wire) are considered as a one-dimensional system (a string, a beam) interacting with a deformable foundation. To design structures resting on the ground, the following three foundation models are mainly used: 1) the Winkler model; 2) the elastic half-space model; 3) the combined model of an elastic foundation.
The most suitable model for practical purposes is the Winkler foundation, since the results of designing structures by using this model closely correspond to experimental data.
When studying the motion of loads along one-dimensional elastic systems, the foundation is assigned as linear-elastic (the Winkler foundation) or viscoelastic, thus enabling to make allowance for the possibility of its resistance to any force action. In this case the foundation is usually not considered as a dynamic system.
A.I. Vesnitsky [1] proposed a mathematical model generalizing the Winkler model with consideration for the inertial nature of an elastic foundation with which a string performing small transverse oscillations interacted.
The propagation of transverse waves in a string resting on an elastic-inertial foundation is described by a nonlinear system of two second-order differential equations as follows:
where ( ) The first equation of the system describes waves propagating along the string, the second one specifies the dynamics of the elastic-inertial foundation interacting with the string. The dispersion properties of the system under consideration were studied in paper [2] .
The system of equations (1), (2) is reduced to a single equation relative to transversal displacements of the string: 
where
are nondimensional coordinate and time values, characteristic values are assumed to be equal to 
After the double integration over the non-dimensional time (the integration constants are assumed to be zero) equation (5) 
Let us turn in equation (4) to a moving coordinate system τ − = ξ 
where coefficients of the equation are equal to ( )
Note that this equation is very similar to the nonlinear evolutionary equation for internal waves in a rotating ocean
where U is the free liquid surface perturbation, h is the depth, 0 c is the perturbation propagation velocity, β is the high-frequency dispersion parameter, Ω is the Coriolis parameter characterizing the liquid rotation. Equation (9) was first derived in 1978 by L.A. Ostrovsky [3] and is called the Ostrovsky equation. With 0 = Ω equation (9) is reduced to the Korteweg-de Vries equation (KdV) but as distinct from the latter it is not integrated by the method of the inverse scattering problem and does not have exact soliton solutions. Equation (9) relates to a wide range of nonlinear systems characterized by the availability of a nondispersive band in the frequency spectrum, which separates regions with low-and high-frequency dispersion. Examples of such systems may be extraordinary electromagnetic and oblique magnetosonic waves in magnetized plasma; perturbations in an atom chain described by the Frenkel-Kontorova model; waves in transmission lines of the band-pass filter type.
Equation (8), as distinct from the Ostrovsky equation (9) contains not a quadratic but a cubic nonlinearity. It is seen that with 0 3 = b equation (8) It is known that the Ostrovsky equation has no exact solutions [4] but assumes the qualitative investigation with the higher derivative to be equal to zero [5] . Equation (8) has no exact solutions either. Let us consider the modified Ostrovsky equation for 0 2 = b :
Let us further analyze the stationary solutions for equation (10) assuming
The equation of phase trajectories is as follows:
where 0 C is the integration constant. Equation (11) has asymptotes:
. Phase portraits will be qualitatively different depending on values of the equation coefficients. For the mechanical system under study the coefficients shall be as follows
. In the system there are some limited movements (Fig. 1) . Equation (8) has a solution in the form of a periodic stationary wave.
Fig. 1. Phase portraits
Let us turn in equation (6) to the moving coordinate system
. We shall obtain in the first approximation for ε the following evolutionary equation relative to 
